Abstract-In daily life, temporal expectations may derive from incidental learning of recurring patterns of intervals. We investigated the incidental acquisition and utilisation of combined temporal-ordinal (spatial/effector) structure in complex visual-motor sequences using a modified version of a serial reaction time (SRT) task. In this task, not only the series of targets/responses, but also the series of intervals between subsequent targets was repeated across multiple presentations of the same sequence. Each participant completed three sessions. In the first session, only the repeating sequence was presented. During the second and third session, occasional probe blocks were presented, where a new (unlearned) spatial-temporal sequence was introduced. We first confirm that participants not only got faster over time, but that they were slower and less accurate during probe blocks, indicating that they incidentally learned the sequence structure. Having established a robust behavioural benefit induced by the repeating spatial-temporal sequence, we next addressed our central hypothesis that implicit temporal orienting (evoked by the learned temporal structure) would have the largest influence on performance for targets following short (as opposed to longer) intervals between temporally structured sequence elements, paralleling classical observations in tasks using explicit temporal cues. We found that indeed, reaction time differences between new and repeated sequences were largest for the short interval, compared to the medium and long intervals, and that this was the case, even when comparing late blocks (where the repeated sequence had been incidentally learned), to early blocks (where this sequence was still unfamiliar). We conclude that incidentally acquired temporal expectations that follow a sequential structure can have a robust facilitatory influence on visually-guided behavioural responses and that, like more explicit forms of temporal orienting, this effect is most pronounced for sequence elements that are expected at short inter-element intervals. 
INTRODUCTION
SRT tasks (see Nissen and Bullemer, 1987 , for a first 26 description of the task), participants have to follow the 27 order of targets presented at four different locations on 28 the screen by pressing the corresponding button when-29 ever a target is presented. The button press either trig-(see Coull and Nobre, 2008 , for the proposed distinction 54 between implicit and explicit timing). In such a situation, (Correa et al., 2006; Coull and Nobre, 1998;  71 Miniussi et al., 1999; Nobre, 2010; Rohenkohl et al., 72 2014). This can elegantly be explained by the notion that, 73 when an event has not yet occurred, the probability that it 74 will still occur increases with time (also known as the haz-75 ard rate). Whereas at short intervals participants will be 76 most engaged following short cues, at long intervals their 77 engagement will have become largely independent of the 78 cue, because once the early interval has passed, it is cer-79 tain that the stimulus will thus occur late (making the cue 80 information redundant). In other words, for events that are 81 due to happen, knowledge about their expected timing will 82 be most beneficial at early intervals. Based on this litera-83 ture on temporal orienting following explicit cues, we 84 hypothesise that incidentally learned temporal structure 85 will also have the strongest impact on performance for tar-86 gets that occur following short (as opposed to longer) 87 intervals (with intervals referring to the intervals between 88 the targets that comprise the sequence). 89 In the current study we used an adapted version of the 90 SRT task used by O'Reilly et al. (2008) Buchner and Steffens, 2001; Gobel et al., 2011; 99 Sanchez et al., 2015; Shin and Ivry, 2002 blocks (see Reed and Johnson, 1994 consisted of nine R and three N blocks (see Fig. 1b ). Unknown to participants, the order of the targets followed a repeating twelve-element cycle. The response-to-stimulus interval (RSI) preceding each target was one of three possible lengths: 667, 1000 or 1500 ms. In addition to the ordinal sequence, the order of RSIs used in this study also followed a repeating twelve-element cycle. (b) The experiment consisted of three different experimental sessions. The first session consisted of twelve repeated sequence (R) blocks. The second session contained nine R blocks and three new sequence (N) blocks in which a new spatial-temporal sequence was presented. R and N blocks alternated in the third, and final, session, for a total of four R and three N blocks. Each block within a session contained eight repetitions of either the standard or new spatial-temporal sequence.
determined how many of the twelve combinations of two 367 targets shown in the final task were finished correctly.
368
These numbers were statistically tested against chance. RTs non-significantly decreased from block 1-4 to block for PC values (see Fig. 3c and d (Correa et al., 2006; Coull and Nobre, 1998; Miniussi 746 et al., 1999; Nobre, 2010; Rohenkohl et al., 2014 
